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(54) OPERATION CONTROL DEVICE FOR FUEL CELL 

(57)Abstract: 

PURPOSE: To stop operation of a fuel cell completely in a short time when 
the operation is stopped, and to start operating the fuel cell in a short time 
when the operation is started. 

CONSTITUTION: Opening/closing valves 31, 41, 33, 43 and switching 
valves 34, 44 are provided in a supply/discharge side of fuel in a fuel cell 
20. Suction pumps 36, 46 and fuel treating equipments 37, 47 are set up in 
a switching destination of the switching valves 34, 44. When operation is 
stopped, the opening/closing valves 31, 41 are closed to switch the 
switching valves 34, 44 so as to connect the fuel cell 20 to the suction 
pumps 36, 46. Residual fuel in the fuel cell 20 is sucked by the suction 
pumps 36, 46, to close the opening/ closing valves 33, 43. Since fuel is 
sucked in a short time, operating the fuel cell 20 can be stopped 
completely in a short time. In this condition, when the opening/closing 
valve 31, 41 are opened, fuel is introduced to the fuel cell 20, to enable 
operating the fuel cell 20 to start immediately. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)J 

[Claim 1] The control device of the fuel cell which controls operation of a fuel cell characterized by providing the 
following Fuel means for stopping which stop supply of the fuel to the aforementioned fuel cell A fuel suction means to 
attract fuel from the aforementioned fuel cell A halt tense means to output a driving signal to the aforementioned fuel 
means for stopping and the aforementioned fuel suction means, and to attract fuel from this fuel cell with a halt of 
supply of the fuel to this fuel cell in case operation of the aforementioned fuel cell is stopped 

[Claim 2] The control device of the fuel cell [ equipped with a fuel combustion means to burn the fuel attracted by the 
aforementioned fuel suction means ] according to claim 1 . 

[Claim 3] The control device of the fuel cell [ equipped with a fuel recovery means to collect the fuel attracted by the 
aforementioned fuel suction means ] according to claim 1 . 

[Claim 4] It is the control device of the fuel cell which is a means to have a claim 1 or a gas-charging means to be the 
control device of the fuel cell of a publication 3 either, and to fill up the aforementioned fuel cell with the gas for 
pressure regulation, and for the aforementioned halt tense means to output a driving signal to the aforementioned gas- 
charging means, and to fill up this fuel cell with the gas for pressure regulation with suction of the fuel from the 
aforementioned fuel cell by the aforementioned fuel suction means. 

[Claim 5] The control device of the fuel cell which controls operation of a fuel cell characterized by providing the 
following It is a processing means at the time of a halt which fills up this fuel cell with the gas for pressure regulation 
while stopping supply of the fuel to this fuel cell, in case operation of the aforementioned fuel cell is stopped. A gas 
suction means to attract the gas for pressure regulation from the aforementioned fuel cell A start tense means to follow 
on outputting a driving signal to a processing means at the time of the aforementioned gas suction means and the 
aforementioned halt, and attracting the gas for pressure regulation from this fuel cell in case operation of the 
aforementioned fuel cell is started, and to cancel a halt of supply of the fuel to this fuel cell 

[Claim 6] The aforementioned gas for pressure regulation is the control device of the fuel cell according to claim 4 or 5 
which is anode fuel or cathode fuel. 

[Claim 7] The control device of the fuel cell which controls operation of a fuel cell characterized by providing the 
following Fuel means for stopping which stop supply of the fuel to the aforementioned fuel cell A fuel suction means to 
attract fuel from the aforementioned fuel cell A malfunction detection means to detect the abnormalities of the 
aforementioned fuel cell The control device of the unusual tense means cell which outputs a driving signal to the 
aforementioned fuel means for stopping and this fuel suction means, and attracts fuel from this fuel cell with a halt of 
supply of the fuel to the aforementioned fuel cell when this malfunction detection means detects abnormalities [Claim 8] 
The aforementioned unusual tense means is the control device of the fuel cell according to claim 7 which is a means to 
output a driving signal to the aforementioned fuel means for stopping, and to cancel a halt of supply of the fuel to this 
fuel cell after attracting fuel from the aforementioned fuel cell by the aforementioned fuel suction means. 
[Claim 9] It is the control device of the fuel cell which is the hydrogen sensor by which it is the control device of a fuel 
cell according to claim 7 or 8, the aforementioned fuel is hydrogen and oxygen, and the aforementioned malfunction 
detection means detects the hydrogen in the oxygen side-stream way of the aforementioned fuel cell. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the control device of a fuel cell which performs control at the time of 
the start up of a fuel cell, shutdown, or detection of abnormalities in detail about the control device of a fuel cell. 
[0002] 

[Description of the Prior Art] Even if the fuel cell in a steady operation state stops supply of fuel and removes a load 
from the output terminal of a fuel cell, electrochemical reaction is performed by the fuel which remains inside a fuel 
cell, and it does not stop power generation immediately. The power generation after the supply interruption of this fuel 
may make the output terminal of a fuel cell generate the non- wanting high voltage by the case. Therefore, while 
eliminating fuel from the interior of a fuel cell and stopping power generation of a fuel cell completely, it is necessary to 
consume the power which will be outputted by the time a fuel cell stops completely. 

[0003] The equipment which replaces the fuel which is [ operation / of such a fuel cell ] full of the interior as a control 
device of the fuel cell stopped completely in the case of a halt of operation of a fuel cell by inert gas, such as nitrogen 
gas, is proposed (for example, JP,61-32362,A etc.). With this equipment, inert gas is introduced into a fuel cell and the 
fuel it is [ fuel ] full of the interior is extruded by this introduced inert gas. Moreover, the power which will be outputted 
from a fuel cell by the time it replaces completely the fuel which the resistor was connected to the output terminal of a 
fuel cell through the switch, was made to open and close a switch when it was a halt of operation of a fuel cell, 
connected the output terminal and resistor of a fuel cell intermittently, and is [ equipment / this ] full of the interior of a 
fuel cell by inert gas was consumed, and it has prevented that the non-wanting high voltage occurs between the output 
terminals of a fuel cell. 

[0004] ^ , 

[Problem(s) to be Solved by the Invention] However, in the control device of such a fuel cell, there was a problem that a 
fuel cell could not be stopped for a short time completely. It is because a certain amount of time is required in order to 
make the interior of a fuel cell into inert gas completely, since fuel is mixed with inert gas if inert gas is introduced into 
the fuel cell which is full of fuel. Moreover, in the control device of this fuel cell, since fuel needed to replace inert gas 
completely when starting operation of a fuel cell, there was a problem that operation of a fuel cell could not be started in 
a short time. Moreover, when using a fuel cell as a move power supply, storing a space or the relation top inert gas of a 
weight in large quantities has a limitation in the purge by inert gas preferably. 

[0005] The control device of the fuel cell of this invention took the next composition for the purpose of starting 
operation of a fuel cell for a short time while it solves such a problem and stopped the fuel cell completely for a short 
time. 
[0006] 

[Means for Solving the Problem] The fuel means for stopping which the control device of the 1st fuel cell of this 
invention is a control device of the fuel cell which controls operation of a fuel cell, and stop supply of the fuel to the 
aforementioned fuel cell, In case a fuel suction means to attract fuel from the aforementioned fuel cell, and operation of 
the aforementioned fuel cell are stopped, a driving signal is outputted to the aforementioned fuel means for stopping and 
the aforementioned fuel suction means. Let it be a summary to have had a halt tense means to attract fuel from this fuel 
cell with a halt of supply of the fuel to this fuel cell. 

[0007] Here, in the control device of the 1st fuel cell of the above, it can also consider as the composition equipped with 
a fuel combustion means to burn the fuel attracted by the aforementioned fuel suction means. Moreover, in the control 
device of the 1st fuel cell of the above, it can also consider as the composition equipped with a fuel recovery means to 
collect the fuel attracted by the aforementioned fiiel suction means. Or in the control device of the 1st fiiel cell of the 
above it has a gas-charging means to fill up the aforementioned fuel cell with the gas for pressure regulation, and the 
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aforementioned halt tense means outputs a driving signal to the aforementioned gas-charging means, and can also be 
considered as the composition which is a means to fill up this fuel cell with the gas for pressure regulation with suction 
of the fuel from the aforementioned fuel cell by the aforementioned fuel suction means. 

[0008] The control device of the 2nd fuel cell of this invention is a control device of the fuel cell which controls 
operation of a fuel cell. At the time of a halt which fills up this fuel cell with the gas for pressure regulation while 
stopping supply of the fuel to this fuel cell, in case operation of the aforementioned fuel cell is stopped, a processing 
means, In case a gas suction means to attract the gas for pressure regulation from the aforementioned fuel cell, and 
operation of the aforementioned fuel cell are started, a driving signal is outputted to a processing means at the time of 
the aforementioned gas suction means and the aforementioned halt. Let it be a summary to have had a start tense means 
to have followed on attracting the gas for pressure regulation from this fuel cell, and to cancel a halt of supply of the 

fuel to this fuel cell. . -,„.,.,„ * , , 

[0009] Here, in the control device of the 1st fuel cell of the above, or the control device of the 2nd fuel cell of the above, 
the aforementioned gas for pressure regulation can also be considered as the composition which is anode fuel or cathode 

[0010] The fuel means for stopping which the control device of the 3rd fuel cell of this invention is a control device of 
the fuel cell which controls operation of a fuel cell, and stop supply of the fuel to the aforementioned fuel cell, When a 
fuel suction means to attract fuel from the aforementioned fuel cell, a malfunction detection means to detect the 
abnormalities of the aforementioned fuel cell, and this malfunction detection means detect abnormalities, Let it be a 
summary to have outputted the driving signal to the aforementioned fuel means for stopping and this fuel suction means, 
and to have had an unusual tense means to attract fuel from this fuel cell with a halt of supply of the fuel to the 
aforementioned fuel cell. 

[001 1] Here, in the control device of the 3rd fuel cell of the above, after the aforementioned unusual tense means 
attracts fuel from the aforementioned fuel cell by the aforementioned fuel suction means, it can also be considered as the 
composition which is a means to output a driving signal to the aforementioned fuel means for stopping, and to cancel a 
halt of supply of the fuel to this fuel cell. Moreover, in the control device of the 3rd fuel cell of the above, the 
aforementioned fuel is hydrogen and oxygen and the aforementioned malfunction detection means can also be 
considered as the composition which is the hydrogen sensor which detects the hydrogen in the oxygen side-stream way 
of the aforementioned fuel cell. 

[Function] As for the control device of the 1st fuel cell of this invention constituted as mentioned above, fuel means for 
stopping stop supply of the fuel to a fuel cell, and a fuel suction means attracts fuel from a fuel cell. In case a halt tense 
means stops operation of a fuel cell, it outputs a driving signal to fuel means for stopping and a fuel suction means, and 
attracts fuel from a fuel cell with a halt of supply of the fuel to a fuel cell. 

[0013] Here, the control device of the 1st fuel cell equipped with the fuel combustion means burns the fuel by which the 
fuel combustion means was attracted by the fuel suction means. Moreover, the control device of the 1st fuel cell 
equipped with the fuel recovery means collects the fuel by which the fuel recovery means was attracted by the fuel 
suction means. A gas-charging means fills up a fuel cell with the gas for pressure regulation, and a halt tense means 
outputs a driving signal to a gas-charging means, and, as for the control device of the 1st fuel cell equipped with the gas- 
charging means, fills up a fuel cell with the gas for pressure regulation with suction of the fuel from the fuel cell by the 
fuel suction means. 

[0014] The control device of the 2nd fuel cell of this invention fills up a fuel cell with the gas for pressure regulation 
while stopping supply of the fuel to a fuel cell at the time of a halt, in case a processing means stops operation of a fuel 
cell. A gas suction means attracts the gas for pressure regulation from a fuel cell. In case a start tense means starts 
operation of a fuel cell, it is followed on outputting a driving signal to a processing means at the time of a gas suction 
means and a halt, and attracting the gas for pressure regulation from a fuel cell, and cancels a halt of supply of the fuel 

to a fuel cell. „ _ _ _ . 

[0015] As for the control device of the 3rd fuel cell of this invention, fuel means for stopping stop supply of the fuel to a 
fuel cell. A fuel suction means attracts fuel from a fuel cell, and a malfunction detection means detects the abnormalities 
of a fuel cell. When a malfunction detection means detects abnormalities, an unusual tense means outputs a driving 
signal to fuel means for stopping and a fuel suction means, and attracts fuel from a fuel cell with a halt of supply of the 
fuel to a fuel cell. 

[Example] In order to clarify further composition and an operation of this invention explained above, the suitable 
example of this invention is explained below. Drawjng l is the block diagram showing the outline of the fuel cell system 
10 equipped with the control device of the fuel cell which is one example of this invention. The fuel cell 20 which the 
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fuel cell system 10 uses the hydrogen in the fuel gas containing hydrogen, and the oxygen in the oxidization gas 
containing oxygen as fuel, and generates electricity by performing electrochemical reaction so that it may illustrate, The 
fuel gas side suction pump 36 which attracts fuel gas and oxidization gas from a fuel cell 20, and the oxidization gas 
side suction pump 46, It has the fuel gas processor 37 and the oxidization gas treatment equipment 47 which carry out 
combustion processing of the fuel gas and oxidization gas which were installed in the downstream of the fuel gas side 
suction pump 36 and the oxidization gas side suction pump 46, and were attracted from the fuel cell 20, and the control 
unit 60 which controls operation of a fuel cell 20. 

[0017] Although a fuel cell 20 is a solid-state macromolecule type fuel cell and is not illustrated, it consists of a layered 
product which carried out two or more laminatings of the cell. A cell consists of collectors which form the path of fuel 
gas or oxidization gas by the electrolyte film, two gas diffusion electrodes which pinch this electrolyte film, and this gas 
diffusion electrode. The outflow way which discharges the exhaust gas by the side of the feeder current way which 
supplies fuel gas and oxidization gas to each cell, and the fuel gas discharged from the cell, and the exhaust gas by the 
side of oxidization gas to the exterior of a fuel cell 20 is formed in the fuel cell 20. The feeder current way of the fuel 
gas formed in the fuel cell 20 and oxidization gas, the outflow way of each exhaust gas, and the path of the fuel gas 
formed in the cell and oxidization gas were combined, and were typically shown in drawing 1 as the fuel gas passage 22 
and an oxidization gas passageway 24. The pressure sensor 26 which detects the pressure P in the fuel gas passage 22 is 
installed in such fuel gas passage 22, and the hydrogen concentration sensor 28 which detects the hydrogen 
concentration CH in the oxidization gas passageway 24 is installed in the oxidization gas passageway 24. This pressure 
sensor 26 and the hydrogen concentration sensor 28 are connected to the control unit 60. 

[0018] The end of the fuel gas passage 22 of a fuel cell 20 and the oxidization gas passageway 24 is connected to the 
fuel gas delivery pipe 30 and the oxidization gas supply pipe 40, and this fuel gas delivery pipe 30 and the oxidization 
gas supply pipe 40 are connected to the fuel gas feeder and oxidization gas supply system which are not illustrated. 
Therefore, fuel gas and oxidization gas are supplied to a fuel cell 20 from a fuel gas feeder and an oxidization gas 
supply system through the fuel gas delivery pipe 30 and the oxidization gas supply pipe 40. Here, as a fuel gas feeder, 
the tank which contained the hydrogen storing metal alloy which emits the hydrogen bomb which contained liquefaction 
hydrogen, the methanol reformer which generates hydrogen content gas by methanol reforming, and the hydrogen gas 
which carried out occlusion corresponds, for example. Moreover, the air compressor which pressurizes the open air (air) 
and is supplied to a fuel cell 20 as an oxidization gas supply system, for example corresponds. 

[0019] The fuel gas supply bulb 31 and the oxidization gas supply bulb 41 which perform a halt of the supply to the fuel 
cell 20 of fuel gas and oxidization gas and supply and which are an opening-and-closing valve are installed near 
connection with the fuel cell 20 of this fuel gas delivery pipe 30 and the oxidization gas supply pipe 40. 
[0020] The other end of the fuel gas passage 22 of a fuel cell 20 and the oxidization gas passageway 24 is connected to 
the fuel gas eccrisis pipe 32 and the oxidization gas eccrisis pipe 42, and this fuel gas eccrisis pipe 32 and the 
oxidization gas eccrisis pipe 42 are connected to the fuel gas exhaust and oxidization gas exhaust which are not 
illustrated. Therefore, the exhaust gas of the fuel gas discharged from a fuel cell 20 and oxidization gas is sent to a fuel 
gas exhaust and an oxidization gas exhaust through the fuel gas eccrisis pipe 32 and the oxidization gas eccrisis pipe 42. 
Here, after burning the recovery system and the unreacted hydrogen which release residual gas in the open air after 
collecting unreacted hydrogen from exhaust gas as a fuel gas exhaust, for example, the burner released in the open air 
corresponds. Moreover, after burning the hydrogen which penetrated the electrolyte film as an oxidization gas exhaust, 
for example, the burner released in the open air corresponds. 

[0021] The fuel gas eccrisis bulb 33 and the oxidization gas eccrisis bulb 43 which are an opening-and-closing valve are 
installed near connection with the fuel cell 20 of this fuel gas eccrisis pipe 32 and the oxidization gas eccrisis pipe 42, 
and the fuel gas side change bulb 34 and the oxidization gas side change bulb 44 are installed in the downstream. From 
this fuel gas side change bulb 34 and the oxidization gas side change bulb 44, the fuel gas side suction pipe 35 and the 
oxidization gas side suction pipe 45 have branched, and the fuel gas side suction pump 36, the oxidization gas side 
suction pump 46 and the fuel gas processor 37, and the oxidization gas treatment equipment 47 are installed in the fuel 
gas side suction pipe 35 and the oxidization gas side suction pipe 45 by series, respectively. Therefore, connection with 
a fuel cell 20, the fuel gas exhaust which is not illustrated, and an oxidization gas exhaust and connection with a fuel 
cell 20, the fuel gas side suction pump 36, and the oxidization gas side suction pump 46 can be switched by the fuel gas 
side change bulb 34 and the oxidization gas side change bulb 44. 

[0022] Actuators 31 A and 41 A and Actuators 33A and 43A which drive each opening-and-closing bulb are installed by 
both such supply bulbs 31 and 41 and both the eccrisis bulbs 33 and 43. Moreover, the actuators 34A and 44A which 
drive each change bulb are installed by both the change bulbs 34 and 44. It connects with the control unit 60 and drive 
control of each of these actuators 31 A, 33A, 34A, 41 A, 43A, and 44A is carried out by the control unit 60. Moreover, 
the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 are also connected to the control unit 60, 
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and drive control is carried out by the control unit 60. 

[0023] The fuel gas processor 37 has contained the sintered-compact filter which supported the platinum catalyst, leads 
the exhaust gas and air by the side of fuel gas to this sintered-compact filter, and after burning the unreacted hydrogen in 
exhaust gas on a catalyst, it releases them in the open air. For this reason, the air introduction mechanisms (for example, 
compressor etc.) which introduce air from the open air are prepared in the fuel gas processor 37. The oxidization gas 
treatment equipment 47 is also released in the open air, after burning on a catalyst the hydrogen which had contained the 
sintered-compact filter which supported the platinum catalyst, led the exhaust gas by the side of oxidization gas to this 
sintered-compact filter, penetrated it from the fuel gas passage 22 to the oxidization gas passageway 24, and was 
intermingled in oxidization gas. 

[0024] Drawing 2 is a block diagram which illustrates the electric composition of the control system of the fuel cell 
system 10 centering on a control unit 60. A control unit 60 is constituted as a logic operation circuit centering on a 
microcomputer so that it may illustrate, in detail Although various data processing is performed by CPU62 and CPU62 
which perform various data processing for carrying out drive control of the fuel gas side suction pump 36, the actuator 
31 A of each bulb, etc. according to the control program set up beforehand ROM64 in which a required control program, 
required control data, etc. were stored beforehand, and although various data processing is similarly performed by 
CPU62 It responds to the result of an operation in the input interface circuitry 68 and CPU62 into which various 
required data input the detecting signal from RAM66 written temporarily, a pressure sensor 26, and the hydrogen 
concentration sensor 28. The fuel gas side suction pump 36, the oxidization gas side suction pump 46 And it has the 
output interface circuitry 70 which outputs a driving signal to actuator 31 A of each bulb etc. Moreover, a control unit 60 
is equipped with the power circuit 72 connected to the battery which is not illustrated, and has composition which 
supplies voltage required for each part. Operation of a fuel cell 20 is controlled by such control unit 60. 
[0025] Next, operation at the time of the start up of the fuel cell 20 in the fuel cell system 10 constituted in this way and 
shutdown is explained. The flow chart which illustrates the start-up manipulation routine by which drawmg_3 is 
performed with a control unit 60 at the time of the start up of a fuel cell 20, and drawing 4 are flow charts which 
illustrate the shutdown manipulation routine performed with a control unit 60 at the time of the shutdown of a fuel cell 
20. Since explanation is easy, first, the bulb state of the fuel cell system 10 which has a fuel cell 20 in a steady operation 
state is explained, operation at the time of the shutdown of the fuel cell 20 which is next in this steady operation state is 
explained, and operation at the time of the start up of the fuel cell 20 which has stopped after that is explained. 
[0026] In the fuel cell system 10 in a steady operation state, each is opening the fuel gas supply bulb 31 , the fuel gas 
eccrisis bulb 33, the oxidization gas supply bulb 41 , and the oxidization gas eccrisis bulb 43. Moreover, the fuel gas side 
change bulb 34 and the oxidization gas side change bulb 44 have connected the fuel cell 20, and the fuel gas exhaust and 
oxidization gas exhaust which are not illustrated. Therefore, a fuel cell 20 generates electricity by performing 
electrochemical reaction in response to supply of fuel gas and oxidization gas from the fuel gas feeder which is not 
illustrated and an oxidization gas supply system, and releases the exhaust gas by the side of fuel gas, and the exhaust gas 
by the side of oxidization gas in the open air through a fuel gas exhaust and an oxidization gas exhaust. 
[0027] If directions of shutdown are made by the fuel cell system 10 in such a steady operation state, a control unit 60 
will perform the shutdown manipulation routine shown in drawing 4 . ** [ execution of this routine / stop / the load to a 
fuel cell 20 / first / CPU62 ] (Step S200) Then, CPU62 stops supply to the fuel cell 20 of the fuel gas from the fuel gas 
feeder which outputs a driving signal to actuator 31 A of the fuel gas supply bulb 31, and actuator 41 A of the oxidization 
gas supply bulb 41 through the output interface circuitry 70, and closes the fuel gas supply bulb 31 and the oxidization 
gas supply bulb 41 (Step S210), and an oxidization gas supply system, and oxidization gas. In addition, the opening- 
and-closing drive of each opening-and-closing bulbs 31 , 41, 33, and 43, the change drive of the change bulbs 34 and 44, 
and the drive of suction pumps 36 and 46 Like the drive of the fuel gas supply bulb 31 in Step S200, and the oxidization 
gas supply bulb 41 Since it is carried out by outputting a driving signal to Actuators 31 A, 33 A, 34A, 41 A, 43 A, and 
44A or the suction pumps 36 and 46 with which CPU62 was installed by each bulb through the output interface circuitry 
70 below, only, CPU62 opens a bulb (it closes), or starts operation of suction pumps 36 and 46 (it stops) — it indicates 
like 

[0028] Next, CPU62 switches the fuel gas side change bulb 34 and the oxidization gas side change bulb 44 so that the 
fuel gas passage 22 and the oxidization gas passageway 24 of a fuel cell 20 may be connected to the fuel gas side 
suction pipe 35 and the oxidization gas side suction pipe 45 (Step S220). And operation of the fuel gas side suction 
pump 36 and the oxidization gas side suction pump 46 is started (Step S230), and the fuel gas and oxidization gas which 
remain in the fuel gas passage 22 and the oxidization gas passageway 24 are attracted. The fuel gas and oxidization gas 
which were attracted are sent to the fuel gas processor 37 and the oxidization gas treatment equipment 47, and 
combustion processing is carried out on the catalyst of the sintered-compact filter with which the hydrogen intermingled 
in fuel gas and oxidization gas was contained by the fuel gas processor 37 and the oxidization gas treatment equipment 


PageS of 9 


47, and they are released by the open air. 

£0029] Next, CPU62 reads the pressure P in the fuel gas passage 22 detected by the pressure sensor 26 through the input 
interface circuitry 68 (Step S240), and measures the read pressure P with the set point Pset beforehand memorized to 
ROM64 (Step S250). Here, the set point Pset is set up in order to judge the end of suction operation of the fuel gas by 
the fuel gas side suction pump 36 and the oxidization gas side suction pump 46, and oxidization gas, and it is defined 
according to the capacity of the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 etc. In the 
example, the set point Pset was set to 1 OkPa(s) by absolute pressure. 

[0030] When a pressure P is more than the set point Pset, it judges, and returns to Step S240 again, and processing 
which reads the pressure P which suction operation by the fuel gas side suction pump 36 and the oxidization gas side 
suction pump 46 has not ended, and which is detected by the pressure sensor 26 is performed. If the fuel gas and 
oxidization gas of the fuel gas passage 22 and the oxidization gas passageway 24 are attracted and a pressure P becomes 
smaller than the set point Pset (in the example) After about 3 minutes pass since a suction start, CPU62 It judges that 
suction operation was completed, the fuel gas eccrisis bulb 33 and the oxidization gas eccrisis bulb 43 are closed (Step 
S260), and operation of the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 is stopped (Step 
S270). And CPU62 switches the fuel gas side change bulb 34 and the oxidization gas side change bulb 44 so that it may 
connect with the fuel gas exhaust and oxidization gas exhaust which the fuel gas passage 22 and the oxidization gas 
passageway 24 do not illustrate for next start-up processing (Step S280), and it ends this routine. In this way, as for the 
fuel gas passage 22 and the oxidization gas passageway 24 of a fuel cell 20 by which operation was stopped, a pressure 
is maintained with the set point Pset. 

[0031] Next, operation of a fuel cell 20 is stopped in this way, and if directions of a start up are made by the fuel cell 
system 1 0 in a shutdown state, a control unit 60 will perform the start-up manipulation routine shown in drawin g 3 . If 
this routine is performed, CPU62 will open the fuel gas supply bulb 31 and the oxidization gas supply bulb 41 first (Step 
SI 00). Since the pressure is maintained at the set point Pset, shortly after the fuel gas passage 22 and the oxidization gas 
passageway 24 of a fuel cell 20 in a shutdown state open the fuel gas supply bulb 31 and the oxidization gas supply bulb 
41, they are filled with fuel gas and oxidization gas. For this reason, a fuel cell 20 can perform electrochemical reaction 
immediately, and can start power generation. 

[0032] Then, CPU62 opens the fuel gas eccrisis bulb 33 and the oxidization gas eccrisis bulb 43 (Step SI 10), and 
changes a fuel cell 20 into a steady operation state. And the load to a fuel cell 20 is started (Step SI 20), and this routine 
is ended. 

[0033] If a fuel cell 20 will be in a steady operation state, in a control unit 60, the unusual judging routine which is not 
illustrated will be performed for every (every [ for example, ] 10msec) predetermined time. By this routine, CPU62 will 
judge that abnormalities occurred in operation of a fuel cell 20, if the hydrogen concentration CH becomes as compared 
with the concentration (for example, 1%) which read the hydrogen concentration CH in the oxidization gas passageway 
24 detected by the hydrogen concentration sensor 28 through the input interface circuitry 68, and set it up beforehand 
more than this concentration. Detection of such abnormalities performs a manipulation routine in a control unit 60 at the 
time of the abnormalities illustrated to drawing 5 . Hereafter, operation at the time of the abnormalities of the fuel cell 
system 1 0 is explained. 

[0034] If this routine is performed, CPU62 will first perform the same processing as processing of Step S200 of a 
shutdown manipulation routine or Step S260 shown in drawi ng 4 (Step S3 00). That is, while stopping the load to a fuel 
cell 20 and opening the fuel gas supply bulb 3 1 and the oxidization gas supply bulb 41, the fuel gas side change bulb 34 
and the oxidization gas side change bulb 44 are cut and replaced. And the fiiel gas and oxidization gas which remain in 
the fuel gas passage 22 and the oxidization gas passageway 24 are attracted with the fuel gas side suction pump 36 and 
the oxidization gas side suction pump 46, and the fuel gas eccrisis bulb 33 and the oxidization gas eccrisis bulb 43 are 
closed after that until the pressure P in the fuel gas passage 22 becomes smaller than the set point Pset. 
[0035] Then, CPU62 opens the fuel gas supply bulb 31 and the oxidization gas supply bulb 41 (Step S3 10), and 
introduces fuel gas and oxidization gas into the fuel gas passage 22 and the oxidization gas passageway 24. And the 
hydrogen concentration CH detected by the hydrogen concentration sensor 28 through the input interface circuitry 68 is 
read (Step S320), and the read hydrogen concentration CH is measured with the set point CHset (Step S330). Here, the 
set point CHset is set up as a value smaller than the maximum or maximum of the hydrogen concentration CH in the 
oxidization gas passageway 24 which can operate a fuel cell 20 normally, and was set up to 1% in the example. 
[0036] Therefore, when the hydrogen concentration CH is smaller than the set point CHset, it judges that abnormalities 
were avoided, the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 are suspended (Step 
S340), and the fuel gas eccrisis bulb 33 and the oxidization gas eccrisis bulb 43 are opened (Step S350). And the fuel 
gas side change bulb 34 and the oxidization gas side change bulb 44 are switched (Step S360), a fuel cell 20 is made 
into a steady operation state, the load to a fuel cell 20 is started (Step S370), and the fuel cell system 10 is returned to 
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the state before detecting abnormalities. 

[0037] On the other hand, when the hydrogen concentration CH is more than the set point CHset at Step S330, it judges 
that abnormalities are not avoided, the fiiel gas supply bulb 31 and the oxidization gas supply bulb 41 are closed (Step 
S380), and the fuel gas eccrisis bulb 33 and the oxidization gas eccrisis bulb 43 are opened (Step S390). And the same 
processing as Step S240 of the shutdown manipulation routine of drawing 4 or Step S280, i.e., the processing which 
stops operation of a fuel cell 20 completely, is performed (Step S400), and this routine is ended. 

[0038] According to the fuel cell system 10 of an example explained above, since the fuel gas and oxidization gas which 
remain in the fuel gas passage 22 and the oxidization gas passageway 24 are attracted with the fuel gas side suction 
pump 36 and the oxidization gas side suction pump 46 in the case of the shutdown of a fuel cell 20, as compared with 
the case where the fuel gas and oxidization gas in the fuel gas passage 22 and the oxidization gas passageway 24 are 
replaced by inert gas, operation of a fuel cell 20 can be stopped extremely completely in a short time. Therefore, it is not 
necessary to establish the means for consuming the power outputted while a fuel cell 20 stops completely. Moreover, 
the non-wanting high voltage does not occur between the output terminals of a fuel cell 20. 

[0039] Moreover, since fuel gas and oxidization gas are introduced into the fuel gas passage 22 and the oxidization gas 
passageway 24 which were maintained at low voltage in case operation of a fuel cell 20 is started, as compared with the 
case where fuel gas and oxidization gas replace the inert gas with which it is filled in the fuel gas passage 22 and the 
oxidization gas passageway 24, operation of a fuel cell 20 can be extremely started after start directions in a short time. 
[0040] Furthermore, according to the fuel cell system 10 of an example, when abnormalities are detected, the fuel gas 
and oxidization gas in the fuel gas passage 22 of a fuel cell 20 and the oxidization gas passageway 24 can be replaced in 
a short time, and operation of a fuel cell 20 can be re-started. And the hydrogen concentration CH in the oxidization gas 
passageway 24 is detected at the time of the re-start of operation of a fuel cell 20, and it checks whether abnormalities 
are avoided, and if it judges that abnormalities are not avoided at the time of the re- start of operation of a fuel cell 20, 
since operation of a fuel cell 20 will be stopped, it can be made a very reliable fuel cell system. 

[0041] Moreover, since combustion processing of the hydrogen intermingled in the fuel gas and oxidization gas which 
drew in is carried out with the fuel gas processor 37 and the oxidization gas treatment equipment 47 according to the 
fuel cell system 10 of an example, defluxion of inflammable fuel gas can be prevented from the fuel cell system 10, and 
it can consider as the high fuel cell system of safety. 

[0042] Although the end of suction operation was judged in the example when having attracted the fuel gas and 
oxidization gas which remain in the ftiel gas passage 22 and the oxidization gas passageway 24 and the pressure P 
detected by the pressure sensor 26 installed in the fuel gas passage 22 became smaller than the set point Pset The 
composition which installs a pressure sensor in the oxidization gas passageway 24, and judges the end of suction 
operation based on this pressure sensor, Time after starting operation of the fuel gas side suction pump 36 and the 
oxidization gas side suction pump 46 until the pressure P in the fuel gas passage 22 becomes smaller than the set point 
Pset is found beforehand. After starting operation of the fuel gas side suction pump 36 and the oxidization gas side 
suction pump 46, when the time or the time beyond it found beforehand has passed, it is good also as composition 
judged that suction operation was completed. 

[0043] After closing the fuel gas supply bulb 31 and the oxidization gas supply bulb 41 in the example in the case of the 
shutdown of a fuel cell 20, Although suction by the fuel gas side suction pump 36 and the oxidization gas side suction 
pump 46 was started after switching the fuel gas side change bulb 34 and the oxidization gas side change bulb 44 (Step 
S210 or S230) Operation which closes the composition 31 which performs these operation simultaneously, i.e., a fuel 
gas supply bulb, and the oxidization gas supply bulb 41, It does not interfere as composition which performs 
simultaneously operation which switches the fiiel gas side change bulb 34 and the oxidization gas side change bulb 44, 
and operation which starts suction with the fuel gas side suction pump 36 and the oxidization gas side suction pump 46. 
[0044] Although the fuel gas processor 37 and the oxidization gas treatment equipment 47 were formed in the fuel gas 
side suction pipe 35 and the oxidization gas side suction pipe 45 in the example, the composition which does not form 
the oxidization gas treatment equipment 47 in the oxidization gas side suction pipe 45, i.e., the composition which forms 
the fuel gas processor 37 only in the fuel gas side suction pipe 35, is suitable. In this case, a minute amount takes that 
there is no need for processing extremely to the hydrogen penetrated from the fuel gas passage 22 to the oxidization gas 
passageway 24. Moreover, although the fuel gas processor 37 and the oxidization gas treatment equipment 47 were 
installed in the downstream of the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 in the 
example, the composition installed in the upstream of the fuel gas side suction pump 36 and the oxidization gas side 
suction pump 46 may be used. 

[0045] Although combustion processing of the fuel gas and oxidization gas which drew in with the fuel gas side suction 
pump 36 and the oxidization gas side suction pump 46 was carried out in the example with the fuel gas processor 37 and 
the oxidization gas treatment equipment 47 In the case of the fuel cell system which is made to generate hydrogen gas 
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from a methanol with a reforming vessel, and is used as fuel gas of a fuel cell 20 You may burn the fuel gas and 
oxidization gas which drew in with the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 by 
the burner for heating built in the reforming machine with the reformed gas (fuel gas) which remains in a reforming 
machine side at the time of the shutdown of a reforming machine. It is necessary to also stop operation of a reforming 
machine with a halt of operation of a fuel cell 20, and to also process the reformed gas (fuel gas) which remains in a 
reforming machine side in this fuel cell system. In case a reforming machine is made to generate hydrogen gas from a 
methanol, the fuel gas which applies heat and which was attracted by this burner for heating with the fuel gas side 
suction pump 36 and the oxidization gas side suction pump 46 since it was required and had the burner for heating, and 
oxidization gas can be supplied to it, and it can be burned together with the reformed gas (fuel gas) which remains in a 
reforming machine side. Such composition then the fuel gas processor 37, and the oxidization gas treatment equipment 
47 can be excluded, and ** space-ization can be attained while being able to reduce cost. Moreover, the composition 
which replaces with the fuel gas processor 37 and installs a fuel gas recovery system is also suitable. As a fuel gas 
recovery system, there is a hydrogen storing metal alloy tank which contained the hydrogen storing metal alloy in which 
occlusion is possible about hydrogen. Thus, if a fuel gas recovery system is installed, it becomes possible to generate 
electricity by the collected fuel gas, and efficient-ization of fuel gas can be attained. 

[0046] Although the fuel gas and the oxidization gas which remains in the fuel-gas passage 22 and the oxidization gas 
passageway 24 attracted in an example with the fuel-gas side suction pump 36 and an oxidization gas side suction pump 
46, it does not interfere as the composition which attracts only the fuel gas which does not form the oxidization gas side 
suction pump 46, but remains in the fuel-gas passage 22 with the fuel-gas side suction pump 36, and composition which 
attracts only the oxidization gas which does not form the fuel-gas side suction pump 36, but remains in the oxidization 
gas passageway 24 with the oxidization gas In this case, since a pressure differential arises on both sides of an 
electrolyte film, an electrolyte film can bear this pressure differential enough, and it is not necessary to allow 
transparency of the oxidization gas by the pressure differential, or fuel gas. 

[0047] Next, the 2nd example of this invention is explained. Drawing 6 is the block diagram showing a part of 
composition of fuel cell system 10A equipped with the control device of the fuel cell which is the 2nd example of this 
invention. Fuel cell system 10A of the 2nd example forms the connection pipe 82 which connects the fuel gas delivery 
pipe 30 and the oxidization gas supply pipe 40 by the downstream of the fiiel gas supply bulb 31 and the oxidization gas 
supply bulb 41, forms the connection bulb 80 which is an opening-and-closing bulb in this connection pipe 82, and is 
constituted by the same composition as the fuel cell system 10 of the 1st example so that it may illustrate. Therefore, the 
sign same about the same composition as the fuel cell system 10 of the 1st example is attached among the composition 
of fuel cell system 1 OA, and the explanation is omitted. 

[0048] Actuator 80A which carries out the opening-and-closing drive of the connection bulb 80 is installed by the 
connection bulb 80 prepared in the connection pipe 82 of fuel cell system 1 OA of the 2nd example. It connects with the 
control unit 60 and drive control of this actuator 80A is carried out by the driving signal outputted from a control unit 
60. 

[0049] In this way, in the control unit 60 of constituted fuel cell system 10A, the shutdown manipulation routine 
illustrated to the start-up manipulation routine and drawing 8 which are illustrated to drawing 7 at the time of the start of 
operation of a fuel cell 20 and a halt is performed. In addition, since explanation is easy, first, the 2nd example also 
explains operation at the time of the shutdown of the fuel cell 20 in a steady operation state, and operation at the time of 
the start up of the fuel cell 20 which has stopped after that is explained in it. In addition, the steady operation state of 
fuel cell system 1 OA is the same as the steady operation state of the fuel cell system 1 0 of the 1 st example except for the 
point which the connection bulb 80 has closed. 

[0050] If directions of shutdown are made when such fuel cell system 10A is in a steady operation state, a control unit 
60 will perform the shutdown manipulation routine shown in drawing 8 . ** [ execution of this routine / perform / the 
same processing as Step S200 of a shutdown manipulation routine or the processing of S250 performed with the control 
unit 60 of the 1st example / first / CPU62 ] (Step S600) That is, the load to a fuel cell 20 is stopped, and while opening 
the fuel gas supply bulb 31 and the oxidization gas supply bulb 41, the fuel gas side change bulb 34 oxidization gas side 
change bulb 44 is cut and replaced. And the fuel gas and oxidization gas which remain in the fuel gas passage 22 and 
the oxidization gas passageway 24 are attracted with the fuel gas side suction pump 36 and the oxidization gas side 
suction pump 46 until the pressure P in the fuel gas passage 22 becomes smaller than the set point Pset. 
[0051 ] And if the pressure P in the fuel gas passage 22 becomes smaller than the set point Pset, CPU62 will open the 
connection bulb 80 and the oxidization gas supply bulb 41 (Steps S610 and S620), and will introduce oxidization gas 
into the fuel gas passage 22 and the oxidization gas passageway 24. And (Step S630), the fuel gas eccrisis bulb 33, and 
the oxidization gas eccrisis bulb 43 are closed after T 1 -second progress (Step S640). Here, second [ T / 1 second ] after 
opening the oxidization gas supply bulb 41, since fuel gas remains although it is very little in the fuel gas passage 22 


Page 8 of 9 


when oxidization gas is introduced into the fuel gas passage 22, the fuel gas eccrisis bulb 33 and the oxidization gas 
eccrisis bulb 43 are not closed for sending fuel gas to the fuel gas processor 37 with oxidization gas. Therefore, for T 1 
second, by the time it sends the very little fuel gas which remains with the introduced oxidization gas to the fuel gas 
processor 37, it will be set up as more than required time. 

[0052] Then, CPU 62 suspends the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 (Step 
S640), closes (Step S660), the connection bulb 80, and the oxidization gas supply bulb 41 after T 2-second progress 
(Step S670), and ends this routine. Here, seconds [ T / 2 seconds ] after suspending the fuel gas side suction pump 36 
and the oxidization gas side suction pump 46, the connection bulb 80 and the oxidization gas supply bulb 41 are not 
closed for making it in agreement with the pressure of the oxidization gas which the oxidization gas supply system 
which does not illustrate the pressure P of the fuel gas passage 22 and the oxidization gas passageway 24 supplies. 
Therefore, it is set up for T 2 seconds as more than time required for making it in agreement with the pressure of the 
oxidization gas by which an oxidization gas supply system supplies the pressure P of the fuel gas passage 22 and the 
oxidization gas passageway 24. 

[0053] Thus, in the fuel cell system 10 which oxidization gas is introduced into the fuel gas passage 22, and is in a 
shutdown state, if directions of the start up of a fuel cell 20 are made, a control unit 60 will perform the start-up 
manipulation routine shown in drawing 7 . If this routine is performed, first, CPU62 will open the fuel gas discharge 
bulb 33 and the oxidization gas discharge bulb 43 (Step S500), will start operation of the fUel gas side suction pump 36 
and the oxidization gas side suction pump 46 (Steps S500 and S510), and will attract the oxidization gas in the fuel gas 
passage 22 and the oxidization gas passageway 24. Then, it waits for the pressure P detected by the pressure sensor 26 
installed in the fuel gas passage 22 to become smaller than the set point Pset (Steps S520 and S530), and the fuel gas 
discharge bulb 33 and the oxidization gas discharge bulb 43 are closed (Step S540). And operation of the fuel gas side 
suction pump 36 and the oxidization gas side suction pump 46 is stopped (Step S550), and the fuel gas side change bulb 
34 and the oxidization gas side change bulb 44 are switched so that it may connect with the fuel gas exhaust and 
oxidization gas exhaust which the fuel gas passage 22 and the oxidization gas passageway 24 do not illustrate (Step 
S560). 

[0054] Next, the fuel gas supply bulb 3 1 and the oxidization gas supply bulb 41 are opened (Step S570), and fuel gas 
and oxidization gas are introduced into the fuel gas passage 22 and the oxidization gas passageway 24 from which the 
pressure serves as the set point Pset. And the fuel gas discharge bulb 33 and the oxidization gas discharge bulb 43 are 
opened (Step S580), a fuel cell 20 is changed into a steady operation state, the load to a fuel cell 20 is started (Step 
S590), and this routine is ended. 

[0055] Fuel cell system 10A of the 2nd example also processes at the time of abnormalities, when abnormalities occur 
in operation of a fiiel cell 20. Processing is replaced with processing (Step S240 of a shutdown manipulation routine or 
processing of S280 shown in drawing_4 ) of Step S400 of a manipulation routine at the time of the abnormalities shown 
in drawing 5 performed with the control unit 60 of the fuel cell system 10 of the 1st example at the time of this 
abnormality. <A To HREF= , mkujitu/tjitemdrw.ipdl?N0000=237&N0500=l E_N/;? 

7>=;:77///&N0001=722&N0552=9&N0553=000007" TARGET="tjitemdrw"> drawing 4 Step S610 of an operation- 
control halt manipulation routine or the processing of S670 shown in processing and drawing 8 of shown Steps S240 
and S250 of an operation manipulation routine is performed. Therefore, since it mentioned above about each processing, 
in the 2nd example, it omits about the flow chart which illustrates a manipulation routine at the time of abnormalities, 
and its detailed explanation. 

[0056] According to fuel cell system 1 OA of the 2nd example explained above, in the case of the shutdown of a fuel cell 
20 Since oxidization gas is introduced into the fuel gas passage 22 and the oxidization gas passageway 24 after 
attracting fuel gas and oxidization gas with the fuel gas side suction pump 36 and the oxidization gas side suction pump 
46 As compared with the case where the fuel gas and oxidization gas in the fuel gas passage 22 and the oxidization gas 
passageway 24 are replaced by inert gas, without using such a suction pump, substitution can be completed in a short 
time and operation of a fuel cell 20 can be stopped completely. Since a fuel cell 20 stops completely for a short time, it 
is not necessary to establish the means for consuming the power outputted from a fuel cell 20 between them. Moreover, 
the non-wanting high voltage does not occur between the output terminals of a fuel cell 20. Furthermore, since 
oxidization gas (air) is introduced into both the fuel gas passage 22 and the oxidization gas passageway 24 in the case of 
the shutdown of a fiael cell 20, a fuel cell 20 can be stopped in the very stable state. 

[0057] According to fuel cell system 1 OA of an example, in moreover, the case of the start up of a fuel cell 20 Since fuel 
gas and oxidization gas are introduced into the fuel gas passage 22 and the oxidization gas passageway 24 after 
attracting oxidization gas with the fuel gas side suction pump 36 and the oxidization gas side suction pump 46 Operation 
of a fuel cell 20 can be started in a short time as compared with the case where the inert gas in the fuel gas passage 22 
and the oxidization gas passageway 24 is replaced by fuel gas and oxidization gas, without using such a suction pump. 
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[0058] In addition, in the example, since it is good if electrochemical reaction is not performed within a fuel cell 20 
although oxidization gas was introduced into both the fuel gas passage 22 and the oxidization gas passageway 24 in case 
operation of a fuel cell 20 is stopped, neither the composition which introduces fuel gas into both the fuel gas passage 
22 and the oxidization gas passageway 24, nor the composition which introduces other gas (for example, inert gas, such 
as nitrogen etc.) also interferes. 

[0059] Although the example of this invention was explained above, things of this invention which can be carried out in 
the mode which becomes various within limits which do not deviate from the summary of this invention, such as 
composition which is not limited to such an example at all and used for the operation control of a phosphoric acid fuel 
cell, are natural. 
[0060] 

[Effect of the Invention] Since the fuel which remains in a fuel cell by the fuel suction means is attracted according to 
the control device of the 1 st fuel cell of this invention as explained above, as compared with the case where the fuel in a 
fuel cell is replaced by inert gas, such as nitrogen, operation of a fuel cell can be stopped extremely completely in a 
short time. For this reason, it is not necessary to establish a means to consume the power which will be outputted from a 
fuel cell by the time a fuel cell stops completely. 

[0061] Since the fuel attracted from the fuel cell by the fuel suction means is burned according to the control device of 
the fuel cell equipped with the fuel combustion means, the outflow from the system of fuel can be prevented completely. 

[0062] Since the fuel attracted from the fuel cell by the fuel suction means is collected according to the control device of 
the fuel cell equipped with the fuel recovery means, it can consider as the fuel cell which utilizes resources effectively. 
[0063] According to the control device of the fuel cell equipped with the gas-charging means, since a gas-charging 
means is filled up with the gas for pressure regulation in a fiiel cell, the fuel cell in shutdown can be changed into the 
state where it was stabilized extremely. 

[0064] According to the control device of the 2nd fuel cell of this invention, since supply of the fuel to a fuel cell is 
performed with suction of the gas for pressure regulation in the fuel cell by the gas suction means, operation of a fuel 
cell can be started in a short time. From the first, since it fills up with the gas for pressure regulation in the fuel cell 
during the halt of operation of a fuel cell, a fuel cell can be changed into the state where it was stabilized extremely. 
[0065] In the control device of the 1st fuel cell of this invention, or the control device of the 2nd fuel cell, if anode fuel 
or cathode fuel is used for the gas for pressure regulation, since it is not necessary to prepare separately the storage 
container for the gas for pressure regulation, the control device of a fuel cell can be miniaturized. 

[0066] Since according to the control device of the 3rd fuel cell of this invention fuel is attracted from a fuel cell with a 
halt of supply of the fuel to a fuel cell when a malfunction detection means detects abnormalities, operation of a fuel cell 
can be stopped completely in a short time. Consequently, where abnormalities are detected, since a fuel cell is not 
operated for a long time, it can consider as the control device of the high fuel cell of safety. 

[0067] Moreover, in the control device of the 3rd fuel cell, after attracting fuel for an unusual tense means from a fuel 
cell, and avoiding the thing which supplies fuel to a fuel cell again, then abnormalities, operation of a fuel cell can be re- 
started in a short time. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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